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Amendments to tho Claims: 

This listing of claims will replace alt prior versions and listings, of claims In the 
application: 

Listing of Claims: 

1 . (Currently Amended) A computer-aided method of ete6king-a4i^ftd4o 
amo^clelinQ figand- protein having a-biReimo^te complexes so as to identify iigands likely to have 
therapeutic activiLv . said method comprising; 

performing a pre-docking conformational search and generating multiple solution 
conformations of the-a^ligand therefrom; 

generating a binding site image of the.a_protein. said binding site image 
comprising multiple hot spots; 

matching hot spots of the binding site image to atoms in at least one 
conformation of the multiple solution conformations of the ligand to obtain at least one 
position of the ligand relative to the protein in a protein-ligand complex; and 

optimizing the at least one position of the ligand while allowing translation, 
orientation and rotatable bonds of the ligand to vary, and while holding the protein fixed- 

2. (Previously Presented) The method of claim 1 , additionally comprising, after 
performing the pro-docking conformalional search and generating multiple solution 
conformations, creating a database of the multiple solution conformations of the ligand and 
storing said three-dimensional database for subsequent use by said matching, 

3. (Previously Presented) The method of claim 2, wherein said database of the 
multiple solution conformations of the ligand comprises a conformational database of a 
combinatorial library, 

4. (Currently Amended) The method of claim 1 . wherein said performing the pre- 
docking conformational search and generating multiple solution conformations of the ligand 
comprises: 

randomly generating a plurality of confomiations of the ligand; 



PAGE 2/15 * RCVD AT 2/17/2004 5:25:35 PM [Eastern Standard Time] * SVR:USPT0-EFXRF.1/5 » DNIS:8729306 * CSID:518 452 5579 ' DURATION (mm-ss):04-54 



^FEB. -17'04(TUE) 17:26 HESLIN ROTHENBERG TEL:51 8 452 5579 P. 005 

Response Under 37 CFR § 1.116 ' Expedited Procedure- Bxi^mim'ng Group 1631 

Docket No. 1073,060 
y.S. Serial No. 09/595,096 

minimizing a^h^strain of each conformation of the plurality of conformations; 

using the strain and a thsLSolvenl accessible surface area of each conformation 
to rank the conformations; and 

clustering the conformations and retaining a desired top number of clusters of 
conformations, said retained top number of clusters of confomiations comprising said 
multiple conformations of the ligand in solution. 

5. (Currently Amended) The method of claim 1 , wherein said generating the 
binding site image includes at least one of creating a list of a-polar afiolaLhot spots identifying 

' points in the binding site that are favorable for an a-patef- apol ajiatom to bind, and generating a 
list of polar hot spots identifying points in the binding site that are favorable for a hydrogen bond 
donor or acceptor to bind. 

6. (Previously Fressnted) The method of claim 5, wherein said generating the 
binding site image further comprises: 

placing a grid around the binding site of the protein; 
determining a hot spot search volume using said grid; 

determining hot spots using a grid-like search of the hot spot search volume; and 
for each type of hot spot, clustering the hot spots and retaining a desired number 

of top clusters of hot spots, said desired number of top clusters comprising said multiple 

hot spots to be employed by said matching. 

7. (Previously Presented) The method of claim 1 . wherein said matching 
comprises: 

matching atoms of the at least one solution conformation of the ligand lo 
appropriate hot spots of the proLein by positioning the at least one solution conformation 
of the ligand as a rigid body into the binding site image; 

defining a match, said match detemnining a unique rigid body transformation; and 
using the unique rigid body transformation to place the at least one solution 
conformation of the ligand into the binding site of the protein. 

8. (Previously Presented) The method of claim 7, wherein said determining the 
unique rigid body transformation comprises determining the unique rigid body transformation 
that minimizes; 

3 
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/iR/r) = y^ \IJ -RA^ -T f 
r 1 

where: 

l{R.T) = rms deviation between a j'" hot spot and a j"' atom of the at least one 
solution conformation of the ligand; 
Hj = a position vector of a j*" hot spot of the protein; 

Aj = a position vector of a j^" atom of the at least one solution conformation of 

the hgand; 
R = a 3x3 rotation matrix; and 
T = a translation vector. 

9. (Previously Presented) The method of claim 1 . wherein multiple positions of the 
ligand are obtained, and said optimizing step comprises . 

eliminating each position of the ligand having a predetermined percentage of 
atoms with a steric clash; 

ranking remaining positions of the ligand using an atom pairwise score with a 
desired atom score cutoff, said atom painvise score comprising a hydrogen bonding 
potential score or a steric potential score; 

after ranking, clustering the positions of the ligand and selecting a top number n 
of positions; and 

optimizing each of the n positions, allowing the translation, orientation and 
rotatable bonds of the ligand to vary. 

10. (Previously Presented) The method of claim 9. wherein said optimizing 
comprises optimizing each position of the n positions using a Broyden-Fletcher-Goldfarb- 
Shanno (BFGS) optimization algorithm with said atom pairwise score, allowing the translation, 
orientation and rotatable bonds of the ligand to vary. 

1 1 . (Currently Amended) A computer-aided system for dockino-a modeling ligand- 
pr.ot^ to-a-pfeteif> havie€|-a b^ftdfR^-s^te complexe5 s o as to identify ligands likely to ha ve 
tiiera oeutic activjty , said system comprising: 

means for performing a pre-docking conformational search and generating 
multiple solution conformations of (•he-a_|igand therefrom; | 
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means for generating a binding site image of the-a_prQtein, said binding site 
image comprising multiple hot spots; 

moans for matching hot spots of Ihe binding srte image to atoms in at least one 
solution conformation of the multiple confonnalions of the ligand to obtain at least one 
position of the ligand relative to the proloin in a prolein-ligand complex; gnd 

means for optimizing the at least one position of the Ijgand while allowing 
translation, orientation and rotatable bonds of the ligand to vary, and while holding the 
protein fi)(ed. 

12. (Previously Pr&sented) The system of claim 1 1 , additionally comprising moans 
for creating a database of the multiple solution conformations of the ligand and for storing said 
three-dimensional database for subsequent use by said matching, after performing the pre- 
docking confomnalional search and generating multiple solution conformations of the ligand. 

13. (Previously Presented) The system of claim 12, wherein said database of the 
multiple solution conformations of the ligand comprises a conformational database of a 
combinatorial library. 

1 4. (Currently Amendod) The system of claim 1 1 . wherein said means for 
performing the pre-docking conformational search and generating multiple solution 
conformations of the ligand comprises: 

means for randomly generating a plurality of conformations of the ligand: 
means for minimizing a-the_srrain of each conformation of the plurality of 
conformations; 

means for using the strain and a-the solvent accessible surface area of each 
conformation to rank the conformations; and 

means for clustering the conformations and retaining a desired top number of 
clusters of conformations, said retained top number of clusters of confomiations 
comprising said multiple solution conformations of the ligand . 

1 5. (Original) The system of claim 1 1 . wherein said means for generating the 
binding site image includes at least one of means for creating a list of apolar hot spots 
identifying points in the binding site that are favorable for an apolar atom to bind, and means for 
generating a list of polar hot spots identifying polnls in the binding site that are favorable for a 
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hydrogen bond donor or acceptor to bind. 

16. (Previously Presented) The system of claim 15, wherein said means for 
generating the binding site image further comprises: 

means for placing a grid around the binding site of the prolein; 
means for determining a hot spot search volume using ^B\d grid; 
means for detennlning hot spots using a grid-like search of the hot spot search 
volume; and 

for each type of hot spot, means for cfuslering the hot spots and for retaining a desired 
number of top clusters of hot spots, said desired number of top clusters comprising said multiple 
hot spots to be employed by said matching. 

1 7. (Previously Presented) The system of claim 1 1 , wherein said means for 
matching comprises: 

means for matching atoms of the at least one solution conformation of the ligand 
to appropriate hot spots of the protein by positioning the at least one solution 
conformation of the ligand as a rigid body into the binding site image; 

means for defining a match, said match determining a unique rigid body 
transformation; and 

means for using the unique rigid body transformation to place the at least one 
solution conformation of the ligand into the binding site of the protein, 

18. (Previously Presented) The system of claim 17, wherein said determining the 
unique rigid body transformation comprises determining the unique rigid body transformation 
that minimizes: 

where; 

l(R.T) = rms deviation between a j^^ hot spot and a j'^ atom of the at least one 
solution conformation of the ligand ; 

Hj = a position vector of a j"^ hot spot of the protein; 

Aj = a position vector of a j'^' atom of the at feast one solution conformation of 

the ligand ; 
R - a 3x3 rotation matrix; and 
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T = a translation vector 

19. (Previously Presented) The system of claim 1 1 , wherein multiple positions of 
the ligand are obtained, and said means for optimizing comprises : 

means for eliminating each position of the ligand having £i predetermined 
percentage of atoms with a steric clash; 

means for ranking remaining positions of the ligand using an atom pairwise score 
with a desired atom score cutoff, said atom painwise score comprising a hydrogen 
bonding potential score or a steric potential score; 

after ranking, means for clustering the positions of the ligand and selecting a lop 
number n of positions; and 

means for optimizing each of the n positions, allowing the translation, orientation 
and rotatable bonds of the ligand to vary. 

20. (Previously Presented) The system of claim 19, wherein said means for 
optimizing comprises means for optimizing each position of the n positions using a Broyden- 
Fletcher-Goldfarb-Shanno (BFGS) optimization algorithm with said atom pairwise score, allowing 
the translation, orientation and rotatable bonds of the ligand to vary. 

21 . (Currency Amended) At least one program storage device readable by a 
machine, tangibly embodying at least one program of instructions executable by the machine to 
perform a method of dockH ^ a liga nd to-a modeling lig a nd- protein l^^aving-a bindift§ 
sft ecomplexes so as to identify ligands likefv to have therapeutic activity , said method 
comprising; 

performing a pre-docking conformational search and generating multiple solution 
conformations of the-a_ligand therefrom; 

generating a binding site image of the-a_protein. said binding site image 
comprising multiple hot spots; 

matching hot spots of the binding site image to atoms in at least one 
conformation of the multiple solution conformations of the ligand to obtain at least one 
position of the ligand relative to the protein in a prolein-ligand complex; and 

optimizing the at least one position while allowing translation, orientation and 
rotatable bonds of the ligand to vary, and while holding the protein fixed. 
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22. (Previously Presented) The at least one program storage device of claim 21 , 
additionally comprising, after performing the pre-docking conformational search and generaUng 
multiple solution conformations of the ligand, creating a dalabase of the multiple solution 
conformations of the ligand and storing said three-dimensional database for subsequent use by 
said matching. 

23. (Previously Presented) The at least one program storage device of claim 22, 
wherein said database of the multiple solution conformations of the ligand comprises a 
conformational database of a combinatorial iibrary. 

24. (Currently Amended) The at least one program storage device of claim 21 . 
wherein said performing the pre-docking conformational search and generating multiple solution 
conformations of the ligand comprises: 

randomly generating a plurality of conformations of the ligand; 

minimizing a-The_strain affd-e-seK/ent aeeesstele-surface-aFeg-of each 
conformation of the plurality of conformations; 

using the strain and the solvent accessible surface area of each* conformation to 
rank the conformations; and 

clustering the conformations and retaining a desired top number of clusters of 
conformations, said retained top number of clusters of conformations comprising said 
multiple solution conformations of the ligand. 

25. (Original) The at least one program storage device of claim 21 , wherein said 
generating the binding site image includes at least one of creating a list of apolar hot spots 
identifying points in the binding site that are favorable for an apolar atom to bind, and generating 
a list of polar hot spots identifying points in the binding site that are favorable for a hydrogen 
bond donor or acceptor to bind. 

26. (Previously Presented) The at least one program storage device of claim 
25, wherein said generating the binding site image further comprises: 

placing a grid around the binding site of the protein; 
determining a hot spot search volume using said grid; 

determining hot spots using a grid-like search of the hot spot search volume; and 
for each type of hot spot, clustering the hot spots and retaining a desired number 
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of lop dusters of hot spats, said desired number of top clusters comprising said multiple 
hot spots to be employed by said matching. 

27. (Previously Presented) Ths at least one program storage device of claim 21 , 
wherein said matching comprises: 

matching atoms of the at least one solution conformation of the ligand to 
appropriate hot spots of the protein by positioning the at feast one solution conformation 
of the ligand as a rigid body into the binding site image; 

defining a match, said match determining a unique rigid body transformation; and 
using the unique rigid body transformation to place the at least one solution 
confomiation of the ligand into the binding site of the protein. 

28. (Previously Presented) The at least one program storage device of claim 27, 
wherein said determining the unique rigid body transformation comprises determining the unique 
rigid body transformation that minimizes; 

where: 

l(R,T) = rms deviation between a j"^ hot spot and a j'^ atom of the at least one 
solution conformation of the ligand ; 

H,= a position vector of a hot spot of the protein; 

A| = a position vector of a j*" atom of the at least one solution conformation of 

the ligand: 
R = a 3x3 rotation matrix; and 
T = a translation vector. 



29. (Previously Presented) The at least one program storage device of 
claim 21, wherein multiple positions of the ligand are obtained, and said optimizing step 
comprises : 

eliminating each position of the ligand having a predetermined percentage of 
atoms with a steric clash; 

ranking remaining positions of the ligand using an atom pairwise score with a 
desired atom score cutoff, said atom pairwise score comprising a hydrogen bonding 
potential score or a steric potential score; 
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after ranking, clustering the positions of the ligand and selecting a top number n 
of positions; and 

optimizing each of the n positions, allowing the translation, orientation and 
rotatable bonds of the ligand to vary. 

30. (Previously Presented) The at least one program storage device of claim 29. 
wherein said optimizing comprises optimizing each position of the n positions using a Broyden- 
Fletcher-Goldfarb-Shanno (BFGS) optimisation algorithm with said atom pairwise score, allowing 
tJiG translation, orientation and rotatable bonds of the ligand to vary. 
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